Background: The aim of this study was to evaluate whether patients with nonsevere community-acquired pneumonia (CAP) have a shorter length of stay (LOS) when initially seen by a respiratory physician compared with a nonrespiratory physician. Methods: At Nottingham City Hospital, following nurse triage, acute medical patients who are not severely ill are admitted to the consultant-led emergency short stay unit (ESSU). Records of patients seen on ESSU between January 2004 and December 2007 with a clinical discharge code relating to CAP were retrospectively examined. Patients with a diagnosis of cellulitis over the same time period were used as controls. Patients were grouped depending on whether they were seen on their first post-take ward round by a respiratory consultant physician (Group A), nonrespiratory consultant physician (Group B), or on a Saturday or Sunday (group C). Results: Following exclusions, 426 patients with CAP and 935 patients with cellulitis were analysed. The median LOS for patients with CAP in Group A was 1.74 days (n=123, interquartile range 0.97-4.09) compared with 3.03 days for patients in group B (n=174, interquartile range 1.12-6.23; p<0.01). There was a larger percentage of discharges within 24 hours of consultant review in group A (43.1%) compared with group B (31.9%), although this was not statistically significant (p=0.18). There was no statistically significant difference between groups A and B with cellulitis in LOS or percentage discharged within 24 hours of first consultant review. Conclusion: Patients with non-severe CAP have a shorter hospital LOS when initially seen by a respiratory compared to non-respiratory physician.
Introduction
Community-acquired pneumonia (CAP) remains a cause of significant morbidity and mortality in the UK. The annual incidence of CAP admissions to hospitals in England [1] and elsewhere in the world [2, 3] has increased significantly in recent years. The cornerstone of management of CAP is accurate severity assessment [4, 5] , which is facilitated by use of a severity assessment tool in conjunction with clinical judgment. Patients with nonsevere CAP have a low mortality and therefore may be suitable to be managed at home, or after a short inpatient stay [6, 7] . Only a small proportion of CAP is managed in hospital [8] , but this fraction accounts for the majority of the financial burden from this disease [9, 10] . Outpatient management of nonsevere CAP is as safe and effective as hospitalisation, and these patients often prefer outpatient to inpatient treatment [11] [12] [13] [14] .
The aim of this study was to investigate whether patients admitted to hospital with non-severe CAP and managed by respiratory physicians have a shorter length of stay (LOS) compared with patients seen by their general medical colleagues. Our hypothesis was that, compared to general physicians, respiratory specialists are more aware of severity assessment guidelines and have wider experience in managing CAP, and are therefore better able to expedite discharge decisions for patients with non-severe CAP.
Methods

Study population
The study was conducted at Nottingham City Hospital, a busy UK teaching hospital of 1,200 beds serving a population of about 700,000 people. Admissions with CAP to the medical emergency short stay unit (ESSU) over the four-year period 2004 to 2007 were retrospectively examined. Admissions are streamed to this unit by a nurse triage system that selects patients who are felt to be suitable for early discharge following a short admission. Patients with either a primary or secondary international classification of diseases version 10 (ICD-10) [15] admission code of pneumonia or lower respiratory tract infection (LRTI) were identified from computer records. Patients admitted over the same time period with an admission code of cellulitis were identified as a control group. The ICD-10 codes used for data retrieval were as follows: J18.0 ("bronchopneumonia"), J18.1 ("lobar pneumonia") J18.9 ("pneumonia, unspecified"), J22 ("unspecified acute lower respiratory tract infection"), L03.0 ("cellulitis of finger and toe"), L03.1 ("cellulitis of other parts of limb") L03.2 ("cellulitis of face"), L03.3 ("cellulitis of trunk"), and L03.9 ("cellulitis, unspecified"). Information recorded included name, hospital number, date and time of admission, date and time of discharge, readmission within 30 days with the same condition, and all other ICD-10 clinical codes relating to the index admission. All discharge summaries and reports of chest radiographs made by the duty radiologist at the time were available and examined for the CAP cohort. Subjects defined as having CAP included all those with radiological evidence for CAP (as reported by the duty radiologist at the time) and who were managed as CAP during their admission.
Patients from both cohorts were excluded if CAP or cellulitis were not the main reasons for admission, if they were seen by a non-consultant grade doctor and subsequently discharged without having seen a consultant physician, or if the patient had an active haematological malignancy requiring admission to a haematology ward. Additionally, patients from the CAP cohort were excluded if they had empyema, hospital-acquired pneumonia, postobstructive pneumonia due to lung cancer, or mesothelioma. Hospitalacquired pneumonia was defined as presentation to hospital within 10 days of a previous admission. In order to confirm that the majority of patients seen on ESSU following nurse triage had non-severe CAP, a random sample of 210 sets of notes representing 50% of the CAP cohort was examined in more detail. The severity of disease as measured by CURB-65 [6] and modified early warning score (MEWS) [16] was ascertained for these patients. This notes review was also used to validate whether individual patient data had been allocated and analysed correctly according to the criteria described below.
Data analysis
Consultant-led post-take ward rounds (PTWR) took place on a daily basis, starting at 9am. Each day the round would be led by a different consultant, determined by a weekly rota, who would review each patient admitted during the preceding 24 hours. The consultant rotas for the study period were used to establish whether the lead physician on any particular day was a respiratory specialist or from another medical speciality. Patients were divided as to whether they saw a consultant respiratory physician (group A), a consultant physician of another speciality (group B), or were first seen by a consultant physician of any speciality on a Saturday or Sunday PTWR (group C). Patients in group C were considered separately as many of the discharge and diagnostic services at weekends are reduced, potentially prolonging LOS. The primary outcome measure was LOS. Secondary outcome measures were the proportion of patients that were discharged in the 24 hours following first consultant physician review, the proportion of patients that were readmitted within 30 days of the index admission, and 30 day mortality. A Kruskal-Wallis test was used to compare non-parametric data on LOS, with the null hypothesis being that early review by a respiratory physician results in no difference in LOS compared with review by a nonrespiratory specialist or on a Saturday or Sunday. Pearson's χ 2 test was used to compare proportions of patients discharged within 24 hours of their first PTWR. A p value of <0.05 was taken as statistically significant.
Statistical analysis
Results
Patient characteristics
1093 patients admitted to ESSU were included in the CAP cohort and 1117 in the cellulitis cohort. The following patients were excluded from the analysis: a) 595 patients in the CAP cohort who were not treated for CAP or did not have acute pulmonary infiltrates on chest radiography; b) 46 patients in the CAP cohort and 172 patients in the cellulitis cohort who were discharged without seeing a consultant; and c) 26 patients in the CAP cohort and 10 patients in the cellulitis cohort who met other exclusion criteria. These data are summarised in figure 1 No statistically significant difference with regards to age, sex, or co-morbidity was found between the groups A, B, and C in both cohorts. For the patients in whom severity scores were calculated, 88.2%, 87.1% and 86.4% of patients in groups A, B and C respectively had a CURB-65 score of 0 or 1; a similar proportion of scores were calculated for each of the 3 groups. Twenty four (11%) of patients within the random selection examined in more detail were found to have been misallocated to groups A and B based on computer records, with 11 patients incorrectly allocated to group A and 13 patients incorrectly allocated to group B. The results presented below relate to data analysed following the reallocation of these patients to the correct groups.
Length of stay
These results are summarised in Within the CAP cohort, more patients in group A (43.1%) were discharged within 24 hours of the first PTWR compared with group B (31.9%), but the difference did not achieve significance at the 5% level (p=0.18). Overall, there were significantly more patients discharged within 24 hours following weekday PTWRs (groups A and B) compared with Saturday and Sunday PTWRs (group C; 38.4% vs. 22.5%, p=0.001). In the cellulitis cohort the proportions discharged within 24 hours were 24.9%, 31.5%, and 26.3% for groups A, B and C respectively. Readmission rates were similar within both cohorts between the groups A and B. However, there was a statistically significant increase in the readmission rate for cellulitis in those first admitted at a weekend compared to those admitted on a weekday (6.5% vs. 3.5%; p=0.04).
Discussion
This is the first study to our knowledge that compares the front-door consultant-led management of non-severe CAP between respiratory and nonrespiratory physicians. Our data suggest that early review by a respiratory physician significantly reduces LOS without affecting readmissions rate. In keeping with the decrease in LOS, there was a higher percentage of discharges within 24 hours of consultant review in group A compared with group B, although this was not statistically significant.
There are several possible explanations for these findings. A previous study [17] has compared the chance of CAP treatment failure when managed by respiratory versus non-respiratory specialists. Guideline adherence was lower and treatment failure higher if the patient was managed by a non-respiratory specialist. The study concluded that this difference was due to the better access respiratory specialists had to CAP guidelines, facilitating prompt decision making. The data also suggested that guideline adherence by respiratory specialists promoted a more guideline-based management by nonspecialists, implying that respiratory specialists have a training role in the management of CAP. An intensive period of CAP guideline education has been shown to significantly reduce LOS and decrease all-cause 30 day mortality in a hospital setting [18] , suggesting that familiarity with CAP guidelines can have an impact on LOS. The CURB-65 score is the CAP severity assessment tool used within our hospital, and is well known to both junior and senior members of the acute medical team, regardless of their speciality. Nevertheless respiratory physicians may have greater familiarity with these guidelines and their implications. In addition, their more extensive experience in managing CAP may lead to greater confidence in discharging patients earlier.
Patients admitted with cellulitis were selected as a control group because this is a common general medical condition that has no specific affinity to any medical speciality covered by the admitting general medical consultants at this hospital. No difference in the management of cellulitis, and therefore in LOS, was expected. The LOS in this control group was similar between respiratory and non-respiratory physicians, suggesting that the difference in LOS in the CAP cohort was not because respiratory physicians generally adopt a more aggressive discharge policy compared with non-respiratory physicians, nor because of more efficient processes of care occurring on the days when respiratory physicians led the PTWR.
Hospitals in the UK and Europe are increasingly incorporating medical emergency short stay units (ESSU) into their models of acute care. Although there is no recognised standard configuration for these units, the most recent UK recommendations suggest that it be a unit located in close proximity to an acute medical unit, staffed by the same team of doctors, and consisting of beds for patients who should complete their inpatient care without transfer to a specialist medical bed [19] . Our ESSU conforms to this model of acute care. 
Study weaknesses
There are several potential weaknesses with this study. It was a retrospective study, and CAP admissions that were incorrectly coded may have been missed. This was guarded against by reviewing not just the records of patients with a primary and secondary admission code of CAP, but also all other patients with LRTI. A substantial proportion of these subsequently turned out to have had CAP when the discharge summaries and chest radiographs were examined. However, there may have been other patients with CAP who were incorrectly coded in other ways.
The patients with CAP seen by respiratory physicians may have had less severe disease compared with those seen by non-respiratory physicians. However, CURB-65 scores were similar between the groups in the 50% of the CAP cohort for whom severity scores were calculated. In addition, there were no statistically significant differences between the two groups in terms of age or number of co-morbid illnesses. Practically, there was no reason to expect a systemic difference in disease severity between the two groups either.
Within the random patient sample whose notes were examined in greater detail, 24 (11%) patients had been assigned to the incorrect patient group. This discrepancy was likely due to late changes in the ESSU consultant rota that were not officially documented. It is unknown whether patients in the remaining 50% of the cohort had a similar misallocation rate. The observed differences between groups A and B were greater when these data were analysed following reallocation of these 24 patients compared to analysis without reallocation. If a similar misallocation rate were assumed in the remaining 50% of the CAP cohort then the differences would be expected to be further exaggerated and therefore do not detract from the main findings of this study.
Conclusion
Patients with CAP who are not severely ill have a shorter hospital LOS when initially seen by a respiratory compared to a non-respiratory physician. This may have implications for the acute medical service, implying a benefit of early respiratory review of all CAP admissions.
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